Subacute inhalation toxicity of aniline in rats: analysis of time-dependence and concentration-dependence of hematotoxic and splenic effects.
In this study, thirty male Wistar rats/group were exposed nose-only to mean analytical concentrations of 9.2, 32.4, 96.5, and 274.9 mg aniline/m3 using an exposure regimen of 6 h/day, 5 days/week for 2 weeks (days 0-11), followed by a 2-week post-exposure period (up to day 28). Serial sacrifices for specialized examinations were performed on days 0, 4, 11, 14, and 28. Clinical signs of toxicity, body weights, hematology, and clinical chemistry tests, including total iron in liver and spleen, splenic lipid peroxidation, organ weights, gross and histological changes in target organs were recorded. No mortality was observed during the study. Rats exposed to 96.5 mg/m3 and above displayed cyanosis, with no apparent progression during the exposure period. The predominant manifestation of toxicity was methemoglobin formation and associated erythrocytotoxicity. The changes observed included anemia, red blood cell morphological alterations (e.g., Heinz bodies), decreased hemoglobin and hematocrit, reticulocytosis, and effects on the spleen (splenomegaly, hemosiderin accumulation, and increased hematopoietic cell proliferation), which gained significance at 96.5 and 274.9 mg/m3. With regard to increased splenic extramedullary hematopoiesis, borderline effects occurred at 32.4 mg/m3. The total content of iron in spleen homogenates increased in a concentration-dependent and time-dependent manner with increasing duration of exposure. The maximum accumulation of iron in the liver and spleen exceeded the respective control levels by approximately 60% and approximately 500%, respectively. Splenic lipid peroxidation and total iron were highly correlated (r2 = 0.93) toward the end of the exposure period. A hepatic hemosiderosis was observed at 274.9 mg/m3. Thus, in regard to erythrocytotoxicity and associated increased splenic sequestration of erythrocytes, iron accumulation and lipid peroxidation 32.4 mg/m3 constitutes the no-observed-adverse-effect concentration (NOAEC). However, spleens of the 32.4 mg/m3 exposure group exhibited a minimal increase in extramedullary hematopoiesis. Exposure to 9.2 mg/m3 was not associated with any significant effect.